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ON  THE  VIRIAL  OF  A  SYSTEM
In his (upon the whole highly appreciative) review of Van der Waal essay, Maxwell (Nature, Vol. x. p. 477, 1874 ; Scientific Papers, Vol. n. p. 4C comments unfavourably upon the above equation, remarking that in t virial equation v is the volume of the vessel and is not subject to correctior " The effect of the repulsion of the molecules causing them to act like elas spheres is therefore to be found by calculating the virial of this repulsio] As the result of the calculation he gives
l - 2 log
(3)
where a is the density of the molecules, and p the mean density of i medium, so that p/a — b/4iv. If we expand the logarithm in (3), we obts as the approximate expression, when p/<r is small
or, as equally approximate,
which does not agree with (2).
The details of the calculation of (3) have not been published, but bh can be no doubt that the equation itself is erroneous. In his paper of li (Wied. Ann. xn. p. 127), Lorentz, adopting Maxwell's suggestion, investiga afresh the virial of the impulsive forces, and arrived at a conclusion which the order of approximation in question, is identical with (2). A like res has been obtained by Prof. Tait (Edvn. Trans, xxxni. p. 90, 1886).
It appears that, while the method has been improved, no one '. succeeded in carrying the approximation beyond the point already attaii by Van der Waals in 1873. But a suggestion of great importance is c tained in Maxwell's equation (3), numerically erroneous though it certainly For, apart from all details, it is there implied that the virial of the imps is represented by |-2mF2, multiplied by some function of pjcr, so that, if volume be maintained constant, the pressure as a function of V is proportic to SmF2. The truth of this proposition is evident, because we may supj the velocities of all the spheres altered in any constant ratio, without alter the motion in any respect except the scale of time, and then the press will necessarily be altered in the square of that ratio.
It will be interesting to inquire how far this conclusion is limited the suppositions laid down at the commencement.    It is necessary that collisions be instantaneous in relation, of course, to the free time.    Otherw the similarity of the motion could not be preserved, the duration of a collis for example, bearing a variable ratio to the free time.    On the same groi
* In connexion with this it may be worth notice that for motion in one dimension the (2) IB exact.|) thai, ft, unit »i, an- tuillt Hinafl. uuil sis llii- firnS iruttaticu that l>, in finit*-, Wt« Ituvrine the current through the bridge of a Wheat-stone combination. But it will be more instructive to put the argument in
